Abstract. Cancer is becoming leading cause of death around the world. India has limited infrastructure and facility to fight the disease. In addition, side effects of current standard therapies like chemotherapy and radiation therapy severely hamper the quality of life (QOL) of patients. Alternative supportive therapies are a dire need, not only to reduce current therapeutic burden, but also to reduce the side effects, and deteriorating QOL of cancer patients. Yagya Therapy is an ancient Vedic therapeutic model, which allows pulmonary inhalation of medeicinal-smoke of multiherbs combination, generated through its oblation in fire, along with the chanting of mantras. The study attempted to evaluate QOL of life of three cancer patients (breast cancer, mouth cancer and chronic myeloid leukemia), who were prescribed to inhale medicinal-smoke generated using specifically prepared multi-herbs combination as part of Yagya Therapy by Center for Ayurveda Studies at Dev Sanskriti Vishwavidyalaya. Patients continued their normal regime of allopathic treatment and used Yagya Therapy as supportive care. They were assessed for QOL using self-prepared 10-scale questionnaire. All three patients reported improvement in their QOL after taking Yagya Therapy for 12, 7 and 2 months, respectively. Averages of % improvement in all available individual conditions on 10-scale questionnaire, including physical and psychological complaints were 75%, 41.67%, and 40%, respectively. The study indicated the potential of Yagya Therapy using specific multi-herbs herbal preparation as supportive care for improving QOL of cancer patients taking standard allopathic treatments.
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Introduction
Cancer is among leading cause of death in the world, which is expected to rise about 70% in next 20 years as per report of WHO 2014 (1) . Along with the rate of cancer increasing in world, predictions about rate of increase in cancer patients in India are also alarming. According to International Agency for Research on Cancer, India's burden of cancer will be 1.7 million by 2035, which will be double of that in 2012 (2).
Though immunotherapy and targeted therapy are emerging for cancer treatment, current conventional therapeutic options for cancer treatments are chemotherapy, radiation and surgery (3), which are accompanied by many other supplementary and alternative therapies (4) . In addition, for India, as being a developing country, there are very limited resources for cancer treatment as compared to the prevailing burden of cancer (2) , which also demands cost-effective, alternative therapies. Besides, chemotherapy has issues such as toxicity, drugresistance, limited efficacy, poor survival rate, and recurrence of cancer (5) . Chemotherapy has several issues such as poor quality of life, poor performance status, worsening of mood states, imbalance in blood components and has several side effects, such as nausea, vomiting, fatigue, etc. (6). Effective adjunct therapies, which reduce these side effects of chemotherapy, improve patients' quality of life, and balance blood physiological condition, psychological and emotional mood states, are critically needed, and are being continuously explored.
Role of herbal intake as supportive therapy in cancer patients to improve quality of life, mood states is previously known. Various plant extracts or their derivatives are previously shown to be effective as adjunct therapy in combination with chemotherapy in all types of cancer patients. Herbal medicine intake along with chemotherapy has been shown to reduce side effects of chemotherapy, improve quality of life and also increase sensitivity of chemotherapy (4), (7) . Herbal preparations, as supportive therapy to chemotherapy taking patients, has been effectively shown to relieve stress and anxiety, balance emotional instability, improve quality of life, reduce side effects, balance complete blood count (i.e. removing myelosuppression) and lipid profile for various types of cancer patients (8) .
One method to effectively administer herbs into systemic circulation is Yagya Therapy. Yagya Therapy or Yagyopathy is an ancient Indian method of herbal inhalation therapy that allows for the pulmonary administration of herbs (9) (10) . Previously, it has been published that in the process of Yagya, coarse powder (havan samagri) made up of dry plant-medicines, as well as selected nutritious and aromatic substances, undergoes transformation into vapor phase, sublimation or decomposition by gradual heating; these phytomedicines spread along with the volatile substances and gases released by the slow and controlled combustion process in Yagya fire. Medicinal phytochemicals, vapors of some essential oils and certain other volatile healthy constituents released in this process impart therapeutic advantage (11) (12) .
Pulmonary inhalation of herbal medicinal-fumes generated in Yagya is effective, and cost efficient novel approach and has been shown to increase quality of life and/or diseased condition in mental patients (13) , HIV patients (14) in TB patients (15) . By providing dual advantage, i.e. exposure to medicinal-fumes of multiple herbs and efficient pulmonary administration (16), (17) , Yagya therapy can be an effective methodology as supportive care in cancer patients taking chemotherapy treatments. Hence, it is hypothesized that medicinal-fumes generated in Yagya using special herbal preparation can be implied as supportive care for increasing quality of life, increasing performance status, balancing mood states, and reducing side effects in cancer patients taking chemotherapy.
In the present study, a herbal-preparation (havan samagri), which is prepared at the Center for Ayurveda Studies (CAS) at Dev Sanskriti Vishwavidyalaya, Haridwar since past several years, was prescribed to patient to be taken as per the protocol described in the methods section. This herbal preparation contains carefully selected more than 40 herbs based on their taxonomy classification and potential properties useful in the treatment of cancer. The study attempts to present available feedback from cancer patients treated with Yagya Therapy using the aforesaid herbal preparation.
Methods

Procedure of Yagya and herbal preparation intake
Patients were advised to follow standard protocol of Yagya at home described by the Center for Ayurveda Studies (CAS). Briefly, the procedure includes doing 24 Gayatri Mantrahuti using hawan samagri, and pranayama (18). Patients were advised to use copper pot, mango sticks or otherwise prescribed by CAS, ghee (clarified butter made from indigenous cow's milk), and herbal preparation (hawan samagri) prescribed by CAS. Other details of the prescribed methodology are given in Table 1 .
Herbal mixture (Hawan samagri) preparations
Since past several years, the Center for Ayurveda Studies (earlier Center of Holistic Health Management), Department of Yoga and Health at Dev Sanskriti Vishwavidyalaya, Haridwar, Uttarakhnad has been prescribing Yagyopathy, wherein different herbal preparations of Ayurvedic plant medicines (hawan samagri) have been made in-house for various diseases including cancer. The hawan samagri for cancer treatment consisted of more than 40 herbs (9) .
No metal is used in the herbal preparations. All ingredients were well identified by taxonomist (19) , were non-toxic, and could be useful in the management of cancer, and the associated physical and mental symptoms and disorders. Some of them are : Tulasi (Ocimum tenuiflorum) (20) , Saptaparni (Alstonia Scholaris) (21), Aswagandha (Withania somnifera) (22) , Harada (Terminalia chebula) (23), Mulaithi (Glycyrrhiza Glabra Bois) (24) , Punarnava (Boerhavia diffusa) (25) , etc. Along with hawan samagri prepared for cancer treatment, patients were prescribed common purpose hawan samagri. Both were mixed in 3:1 ratio.
Patient Evaluation
Followup form containing 10-scale QOL questionnaire was prepared. Response of the patients was also collected for another general questionnaire, which contained demographics and followup of prescribed method of Yagya Therapy. The entries of the QOL questionnaire were assessed on a 5 point scale i.e. 0%, 25%, 50%, 75%, 100% asking for improvement in different conditions/complaints felt after application of Yagya Therapy. Patients' prior consents were taken to use their data for research publication, without revealing their identity.
Results
The study included 3 case studies of cancer patients who had voluntarily filled up the QOL questionnaire during their visit at Center for Ayurveda studies. Three Patients suffering from breast cancer, mouth cancer and chronic myeloid leukemia, respectively, who were taking Yagya Therapy along with allopathic treatment, were assessed using the questionnaire (Figure 1) . At the time of the preparation of the manuscript, only 3 individuals' QOL questionnaire had been collected at Center of Ayurveda Studies, which have been reported herewith. Overall Yagya Therapy as supportive care improved QOL, both physically (body pain, breathing difficulties, etc.) and mentally (stress, sadness, etc.) (Figure 2 -2A, 2B, 2C) . (Table 1) at the time of QOL assessment. Meanwhile, patient had gone through other treatments such as radiation therapy, chemotherapy, and was taking hormone therapy at the time of the assessment.
The patient reported an overall improvement of 75% in her condition ever since she started taking treatment, which included various conventional treatments mentioned above, as well as Yagya Therapy. The calculated % improvement (average of percentage improvement of individual conditions reported on 10-scale QOL questionnaire) was also 75% (Table 1) . Patient indicated improvement in QOL -both physical and psychological conditions ( Figure  2A ). The patient diligently followed the prescribed condition for Yagya Therapy, i.e. small size room (10'X10'), proper dose of herbal preparation (30 gm), sufficient time for pranayama after oblation of herbs in the fire, etc. (Table 2 ). It is noteworthy that the patient has reported improvement in those conditions as well wherein the patients taking only conventional treatment experience deterioration, due to the known side effects of conventional therapies; this improvement may be attributed to the continuous supportive care of the Yagya Therapy.
Patient 2 -mouth cancer patient
Patient 2 was diagnosed with mouth cancer in July 2017 and started Yagya Therapy within a month after starting radiation therapy ( Figure 1 ) and continued with Yagya Therapy after the completion of radiation therapy. Patient had been taking Yagya Therapy treatment for around 7 months (Table 1) up to the time of QOL assessment.
The patient reported an overall improvement of 25% in his condition ever since he started taking treatment, which included surgery and radiation therapy, as well as Yagya Therapy. The calculated % improvement (average of percentage improvement of individual conditions reported on 10-scale QOL questionnaire) was 41.67% (Table 1) . Patient indicated improvement in QOL -both physical and psychological conditions ( Figure 2B ). The patient followed the prescribed condition for Yagya Therapy, i.e. small size room (10'X15'), proper dose of herbal preparation (30 gm), sufficient time for pranayama after oblation of herbs in the fire, etc. (Table 2 ). It is noteworthy that the patient has reported improvement in those conditions as well wherein the patients taking only conventional treatment experience deterioration, due to the known side effects of conventional therapies; this improvement may be attributed to the continuous supportive care of the Yagya Therapy.
Patient 3 -chronic myeloid leukemia patient
Patient 3 was diagnosed with chronic myeloid leukemia around 14 years ago. He did not go through treatments such as radiation therapy, chemotherapy. He was prescribed for Veenat 400 mg daily, but the exact starting time for this medication is not known. The patient started taking Yagya Therapy as supportive care (Figure 1 ) in December 2017, continued for about 1.5 months, and was not doing Yagya Therapy for some time because of lack of availability of havan samagri. The results reported by the patient are for the time duration when he was taking Yagya Therapy.
The patient reported an overall improvement of 50% in his condition during the time he was taking Yagya Therapy. The calculated % improvement (average of percentage improvement of individual conditions reported on 10-scale QOL questionnaire) was 40% (Table 1) . Patient indicated improvement in QOLboth physical and psychological conditions ( Figure  2C ). Interestingly, the patient did not follow prescribed conditions for Yagya Therapy treatment; for example, he took Yagya Therapy on terrace instead of in a small room, and used less than 30 grams of herbs for doing Yagya Therapy, as well as preparing decoction (Table 2 ). It is noteworthy that after doing Yagya Therapy, the patient showed QOL improvement on several conditions. One major complaint of the patient before the start of the Yagya Therapy was loss of appetite, in which the patient reported 75% improvement after starting Yagya Therapy. Table 1 . Summary of percentage (%) improvement in the quality of life of cancer patients taking Yagya Therapy as supportive care. 'Patient reported' % improvement was a general feedback of patient regarding improvement felt after taking Yagya Therapy between 0% to 100%. The calculated % improvement was the average of percentage improvement of individual conditions reported on 10-scale QOL questionnaire. 
Discussion
The study indicated potential of Yagya Therapy as supportive or adjunct therapy for the cancer patients to improve QOL. The study reported 3 case studies of three different cancer types, who were given Yagya Therapy as supportive care. All 3 cancer patients showed improvement in their QOL on various conditions including physical and psychological parameters, indicating potential of this novel therapy as supportive care in cancer treatment.
One of the important aspect of Yagya Therapy for getting improved quality of life is the pulmonary inhalation of medicinal-smoke of the prescribed herbs. Herbs have been used extensively for supportive care in cancer patients in India and other countries (26) . However, administration of multi-herbs through oral administration has limitations such as first pass metabolism of herbs and decreased patient capacity to take herbs orally during chemotherapy or other therapies (27) . Yagya Therapy overcomes both of these limitations as it utilizes pulmonary inhalation as mode of drug administration.
In Yagya Therapy, the herbal preparation contained herbs, which were chosen based on careful review of Ayurvedic pharmacology, modern pharmacology, and scriptural indications (9, (22) (23) (24) (25) . Their aromatic volatile oil helps in the management of cancer. Utility of volatile oil in cancer patients is previously indicated (28) (29) .
One of the common complaint of cancer patients is weakness (Ramirez et al., 2009 ). In the Yagya Therapy, use of cow ghee is advantageous in this condition, as through inhalation it might be entered into systemic circulation. According to Indian scripture, the utilization of ghee in Yagya is meant to give strength to patient who otherwise cannot digest fat in diseased condition (30) . Furthermore, lipid nanoparticles are shown to enhance drug delivery in modern research findings (31); hence, use of ghee in the Yagya Therapy might be helpful in the delivery of the phytochemicals present in the medicinal fumes of the Yagya Therapy. Further studies are needed to establish these probable beneficial effects of ghee in Yagya Therapy.
In the prescribed therapy by CAS, patients also took the Kadha (water decoction made using the herbal preparation given for the Yagya Therapy) along with the pulmonary inhalation of the medicinal fumes of the herbs. Besides, patients were also prescribed Gau Ark (distilled cow urine), to be taken once per day in the morning. These factors might also have contributed for the improvement in QOL.
In the present study, all 3 patients took Yagyopathy from 2 to 12 months along with modern therapies such as chemotherapy, radiation therapy, hormone therapy, etc. and reported notable benefits in QOL, indicating that Yagya Therapy is safe and compatible as adjunct therapy in cancer patients.
It is noteworthy that the present study was done in OPD (Out-Patient Department) setting wherein the patients were prescribed the therapy, and they were required to do Yagya at their home. Such a setting has obvious limitations with regards to following the prescribed procedure; however, the patients still reported notable benefits due to Yagya Therapy.
Thus, the present study shows the notable effectiveness of Yagya Therapy in the treatment of cancer patients as supportive care along with the conventional therapies. Further studies are needed to establish the mechanism and role of Yagya Therapy in cancer treatment.
